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(54) SEMICONDUCTOR DEVICE AND FABRICATION THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a semiconductor device in which a potential can 
be applied to a channel region by forming a gate electrode of upper and lower gate layers 
and electrically connecting the upper gate layer with the channel forming region of an 
insulated gate field effect transistor. 

SOLUTION: A silicon oxide 110 is deposited on a silicon substrate 120 and a single 
crystal silicon layer (SOI layer) 100 is formed thereon. A gate oxide 910 is then deposited 
on the surface of the SOI substrate and a polysilicon layer 550 is formed thereon. 
Subsequently, a lower gate layer 550, the gate insulator 910 and the SOI layer 100 are 
etched sequentially using a photoresist mask and polysilicon 500 heavily doped with 
boron is deposited thereon. Consequently, the lower gate layer 550 is connected with the 

SOI layer 100 on the side face of the exposed SOI layer. A bias applied to a metallization 700 can be applied to 
the SOI layer (channel forming region beneath the gate electrode) through the upper gate layer 500. 
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* NOTICES * 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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CLAIMS 



[Claim(s)] 

[Claim 1] The support substrate with which a principal plane consists of an insulator, and the single 
crystal half conductor layer of the 1 st conductivity type by which pattern formation was carried out to 
the above-mentioned insulator principal plane, The gate dielectric film formed in the principal plane of 
the above-mentioned single crystal half conductor layer, and the 1st gate layer by which pattern 
formation was carried out on the above-mentioned gate dielectric film, And the gate layer of the above 
2nd is a semiconductor device characterized by connecting by the lateral portion of the above- 
mentioned single crystal half conductor layer including the 2nd gate layer connected to the gate layer of 
the above 1 st. 

[Claim 2] It is the semiconductor device characterized by consisting of insulators which consist of 
silicon oxide by which the above-mentioned support substrate was formed in a single crystal 
semiconductor and its semi-conductor front face in claim 1. 

[Claim 3] The support substrate with which a principal plane consists of an insulator, and the single 
crystal half conductor layer of the 1st conductivity type which has the rectangle formed in the above- 
mentioned insulator principal plane, The gate dielectric film formed in the principal plane of the above- 
mentioned single crystal half conductor layer, and the 1st gate layer by which pattern formation was 
carried out on the above-mentioned gate dielectric film, And the gate layer of the above 2nd is a 
semiconductor device characterized by connecting in the both-sides surface part which counters 
mutually [ the above-mentioned single crystal half conductor layer ] including the 2nd gate layer 
connected to the gate layer of the above 1 st. 

[Claim 4] It is the semiconductor device characterized by consisting of insulators which consist of 
silicon oxide by which the above-mentioned support substrate was formed in a single crystal 
semiconductor and its semi-conductor front face in claim 3. 

[Claim 5] It is the semiconductor device characterized by for the above-mentioned lower gate layer 
consisting of the cascade screen of polycrystalline silicon and titanium night RAIDO, and the above- 
mentioned up gate layer consisting of polycrystalline silicon in claim 3. 

[Claim 6] The support substrate with which a principal plane consists of an insulator, and the single 
crystal half conductor layer of the 1st conductivity type which has two or more rectangles formed in the 
above-mentioned insulator principal plane, The gate dielectric film formed in the principal plane of the 
single crystal half conductor layer of each above, The 1st gate layer by which pattern formation was 
carried out on the gate dielectric film of each above, And it is semiconductor integrated circuit 
equipment which has the 2nd gate layer which was formed ranging over two or more above-mentioned 
single crystal half conductor layers, and was connected to the gate layer of the above 1st, and is 
characterized by connecting the gate layer of the above 2nd by the lateral portion of the single crystal 
half conductor layer of each above. 

[Claim 7] The semiconductor device characterized by preparing a semi-conductor single crystal layer on 
an insulating material, and for a gate electrode consisting of two-layer structure in the semiconductor 
device containing an insulated gate field effect transistor with the gate formed in this semi-conductor 
single crystal layer, the source, and a drain electrode, and connecting the up gate layer to the channel 
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formation field and the electric target of this insulated gate field effect transistor. 

[Claim 8] The semiconductor device characterized by carrying out contact to the side face of this 

silicon single crystal layer, and this gate electrode in claim 7. 

[Claim 9] The semiconductor device characterized by forming this lower gate layer and the active region 
with the same pattern in claim 7. 

[Claim 10] The process which forms this gate dielectric film in the silicon single crystal on an insulator, 
The process which deposits a gate layer on this gate dielectric film, and the process which processes 
the process and this gate layer which carry out patterning of the active region, and this silicon single 
crystal layer, the process which deposits the 2nd gate layer on this gate layer, this silicon, and an 
insulator layer substrate, and the gate — patterning — carrying out — this — the manufacture 
approach of a semiconductor device of having the process which processes the 1st and 2nd gate layers, 
and the process which forms a predetermined impurity range in this active region. 

[Claim 1 1] It is the electronic card characterized by a photo detector being formed in a semi-conductor 
body, a semi-conductor layer being formed in one principal plane of the above-mentioned body through 
an insulator layer, MISFET which makes the semi-conductor layer a channel formation field at the 
above-mentioned semi-conductor layer being formed, the gate electrode and the above-mentioned 
semi-conductor layer of Above MISFET being connected electrically, and the above-mentioned semi- 
conductor body being closed by the resin object, and changing. 

[Claim 12] It is the electronic card characterized by constituting the solar battery with which the above- 
mentioned photo detector drives Above MISFET in claim 11. 

[Claim 13] It is the electronic card currently closed with the resin object with the above-mentioned 
transparent photo detector in claim 1 2. 

[Claim 14] It is the electronic card characterized by forming the above-mentioned photo detector in 
other reverse principal planes to one principal plane of the above-mentioned body in claim 11. 
[Claim 15] In the approach of manufacturing the semiconductor device which has an insulated-gate 
field-effect transistor in the single crystal half conductor layer on an insulator The process which 
deposits the 1st conductor layer on the above-mentioned single crystal half conductor layer through 
gate dielectric film, The process which performs pattern NINGU which specifies the gate width direction 
to the 1st conductor layer of the above, and the above-mentioned single crystal half conductor layer, 
On the 1st conductor layer of the above by which patterning was carried out, and the above-mentioned 
single crystal half conductor layer, the above-mentioned 1st conductor-layer principal plane and a side 
face, Pattern NINGU which specifies the direction of gate length to the process, the 2nd conductor 
layer of the above, and the 1st conductor layer of the above which deposit the 2nd conductor layer 
which touches the side face of the above-mentioned single crystal half conductor layer is performed. It 
consists of the process which forms the laminating gate electrode of the 1st gate layer and the 2nd gate 
layer, the source specified with the above-mentioned laminating gate electrode, and the process which 
forms a drain field. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the insulated gate field effect transistor of a 

semiconductor device, especially SOI (Silicon On Insulator) structure. 

[0002] 

[Description of the Prior Art] SOI-MOSFET (Silicon On Insulator - Metal Oxide Semiconductor Field 
Effect Transistor) formed in the thin single-crystal-silicon layer on an insulating substrate can be large- 
integrated on one substrate using the micro-processing process of silicon. Moreover, since the parasitic 
capacitance which the formed transistor has is small compared with the case where the conventional 
single crystal silicon substrate is used, it has been observed from turning to high-speed operation. 
[0003] In the semiconductor device (MOSFET) using the conventional single crystal silicon substrate, 
bias is carried out to the channel section using the substrate electrode. On the other hand, in SOI- 
MOSFET, since there was an insulating layer (or insulating substrate) in the pars basilaris ossis 
occipitalis of a thin single-crystal-silicon layer, bias could not be carried out from the channel lower part, 
but the technical problem called "substrate floating" (floating-substrate) which causes unstable 
actuation occurred. 

[0004] That is, at NMOS (N-channel metal oxide semiconductor), producing a kink (kink effect) in a 
current characteristic etc. is reported by passing big leakage current according to an OFF state by a 
hole being accumulated in the channel section, and the ON state. It is known that this problem will 
appear notably in NMOS with a big impact ionization coefficient (impact ionization). 

[0005] The technique for solving this technical problem is indicated by JP,4-34980,A or JP,7-273340,A. 
[0006] moreover, eye and I - I - I - and electron Device a letter and the number for December, 1994 - 
- it considers carrying out bias to the channel section (P-silicon) through a gate electrode as described 
by the 512nd page (IEEE Electron Devices Letters, vol.15, No.12, pp.51 0-51 2, and December 1994) from 
the 510th page. It can be considered that MOSFET which has the structure which connected the gate 
to this substrate is the device which made FET and a horizontal-type bipolar device (Lateral Bipolar 
Transistor) live together. According to such an MOSFET, it is reported that the property which was 
excellent in especially low-battery actuation (less than [ 0.6V ]) can be acquired. 

[0007] Drawing 22 is plane configuration drawing showing the device structure currently indicated by the 
above-mentioned reference. Plane configuration has adopted the same arrangement as MOSFET formed 
in the conventional single crystal silicon substrate.' Patterning of the description of this structure is 
carried out in the configuration as the gate (electrode) 500 where a part of active region 100 which 
consists of a thin single-crystal-silicon layer is the same. And in the contact 600 of the gate, it is 
simultaneously [ with the gate 500 ] in contact to the active region with wiring. 

[0008] Drawing 23 is what showed only the active region 100 of drawing 22 , and patterning of the active 
region is carried out to the so-called form of DOKKUBO-N in the contact section of the gate. The 
cross-section structure of contact is shown in drawing 24 . The cross-section structure shown in 
drawing 24 is an A~A cutting sectional view. As shown in drawing 24 , the contact to the gate 500 and 
an active region 100 forms the contact hole which pierced through the gate 500 and gate oxide 910, 
exposes the active region 100 under the above-mentioned gate oxide 910, and is attained by the metal 
wiring 700 formed in the above-mentioned contact hole. 
[0009] 

[Problem(s) to be Solved by the Invention] With the technique indicated by the above-mentioned 
reference, in case an active region is processed, it is necessary to carry out detailed patterning 
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beforehand doubled with the gate. At the time of contact formation, it is necessary to stop processing 
so that processing which runs through the gate may be performed and it may not run through a thin film 
silicon layer. And contact to the gate must be performed on a gate layer side face (contact hole wall). 
For this reason, there are the usual MOS transistor process (process for forming an MOS transistor in 
the conventional single crystal substrate) and a problem on processing which cannot take consistency, 
and it is not suitable for integration. 

[0010] Therefore, it is necessary to solve the problem of substrate floating, without performing special 
processing. 

[001 1] The object of this invention is to offer the semiconductor device of the new SOI structure of 
giving potential to a channel formation field. 

[0012] Other objects of this invention have the insulating Guesde field-effect transistor of the new SOI 
structure of giving potential to a channel formation field in providing one support base with the 
semiconductor integrated circuit equipment by which two or more configurations were carried out. 
[0013] Furthermore, other objects of this invention are to offer the manufacture approach of the 
semiconductor device of the new SOI structure for giving potential to a channel formation field. 
[0014] 

[Means for Solving the Problem] according to the semiconductor device of this invention , a semi- 
conductor single crystal layer ( polycrystalline semiconductor layer ) be prepare on an insulator , a gate 
electrode consist of two-layer structure of an up gate layer and a lower gate layer in the semiconductor 
device containing the insulated gate field effect transistor which have the gate formed in this semi- 
conductor single crystal layer , the source , and a-drain electrode , and it be characterize by connect 
the up gate layer to the channel formation field and the electric target of this insulated gate field effect 
transistor . 

[0015] According to this invention, since substrate bias is carried out through a gate electrode, the 
problem of substrate floating is avoidable. 

[0016] Moreover, since this invention structure is realized in self align by explanation of the formation 
process mentioned later so that clearly, it is clear on processing like the conventional technique not to 
produce the problem of being unable to take consistency. 

[0017] That is, it is processed by etching to a SOI layer (semi-conductor single crystal layer) 
succeeding the time of processing of a lower gate electrode, and the side face of a SOI layer is exposed. 
The lateral portion for contact in the gate and a SOI layer (namely, channel formation field) is formed of 
this processing. And a lower gate layer and a SOI layer are automatically connected in the lateral 
portion by depositing an up gate layer on a lower gate layer. 
[0018] 

[Embodiment of the Invention] Hereafter, the detailed content of this invention is explained based on an 
example. 

[0019] Drawing 1 is the 1st example in this invention, and is the typical top view having shown the 
semiconductor device of SOI structure according to mask layout. First, an example is taken to N 
channel mold insulated-gate field-effect transistor (hereafter shown as a 'NMOS' briefly), and the 
structure and formation process are explained. 

[0020] the active region (thin single-crystal-silicon layer) 100 of the rectangle shown by the thick wire - 
- ** — the gate pattern 500 is located like. 300A shows the location of the opening mask when carrying 
out the ion implantation of the N type impurity, and forming the source of NMOS, and a drain electrode. 
600 shows the contact section of wiring to a source field, a drain field, and each gate electrode. 
Moreover, 700 shows the location of wiring. 

[0021] The cross-section structure of NMOS of the above-mentioned arrangement is shown in drawing 
2 , drawing 3 R> 3, and drawing 4 . Drawing 2 , drawing 3 , and drawing 4 are the cutting cross sections 
in the A-A line (a channel perpendicular direction or the channel width direction) in drawing 1 , a B-B 
line (the direction of channel length), and a C-C line, respectively. In each drawing, 120 is a support 
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substrate (body) which consists for example, of high resistance single crystal silicon. 110 is an insulator 
layer, for example, consists of silicon oxide. 100 is the 1st conductivity-type single-crystal-silicon layer 
(namely, SOI layer) located on the insulator layer 1 10. 910 is gate dielectric film and specifically consists 
of silicon oxide. 550 is a lower gate layer and 500 is an up gate layer. 350 is the source and the drain 
diffusion layer (source/dorain diffused layers) which show a reverse conductivity type to the 1st 
conductivity type. Low-concentration P conductivity type is shown, the silicon 100, i.e., the SOI layer, of 
the channel section. The source and a drain diffusion layer show N conductivity type. 700 shows a metal 
wiring layer and each diffusion layer and electrode are in contact with it. 

[0022] The description of this invention is shown in drawing 2 . In drawing 2 , since there is no both- 
sides side of 910 gate dielectric film in the SOI layer 100 which counters mutually, it is in contact with 
the up gate layer 500, and the electric flow is taken. Therefore, the bias impressed to the metal wiring 
700 is given to the SOI layer 100 (channel formation field under a gate electrode) through the upper 
gate layer 500. Moreover, the lower gate layer 550 can do the electric field effect through gate dielectric 
film 910, and can perform actuation as a field-effect transistor (FET). And as shown in drawing 4 , the 
side face and diffusion layer 350 of the SOI layer 100 separate, and are arranged. That is, the PN 
junction which consists of a diffusion layer 350 and a SOI layer 100 is formed in the SOI layer 100 so 
that it may not arrive at the side face of the SOI layer 100. Since distance is between the contact 
section with the gate, and a diffusion layer, the pressure-proofing between the gate and a drain can be 
obtained enough. 

[0023] It is made to correspond to the cross-section structure shown in drawing 3 , and other examples 
are shown in drawing 5 , drawing 6 , and drawing 7 , respectively. 

[0024] The 2nd example shown in drawing 5 shows the case where the SOI layer 100 is thin-film-ized. 
The thickness of this SOI layer 100 has 10nm, and the thickness of gate dielectric film 910 is about 1 of 
thickness of that SOI layer 100/2. 

[0025] The electric connection with the gate and the channel formation field in this example is attained 
by the structure shown in drawing 2 . 

[0026] According to this example, a property improvement in a subthreshold active region (subthreshold 
operation region) can be aimed at. That is, since the gate electrode and the channel active region are 
connected electrically, the OFF state of the transistor is strengthened at the time (OFF state) of gate 
voltage (VG) =0V of a transistor (NMOS). That is, a threshold electrical potential difference is raised. 
Therefore, subthreshold leakage current (subthreshold leakage current) Reduction can be aimed at. 
[0027] Moreover, although it is the effectiveness of the proper of SOI structure, the parasitic 
capacitance of a diffusion layer can be reduced. 

[0028] The 3rd example shown in drawing 6 is NMOS of SOI structure which formed the shallow low 
concentration impurity diffused layer 340 known as LDD (Lightly Doped Drain) structure. That is, it has 
low concentration rather than the source to which this diffusion layer metal wiring is connected, and a 
drain diffusion layer, and is formed shallowly. thus, by having adopted LDD structure, the hot electron 
effectiveness (hot electron effect) can be reduced — detailed-ization of NMOS of SOI structure can be 
attained. 

[0029] And the electric connection with the gate and the channel formation field in this example is 
attained by the structure shown in drawing 2 . 

[0030] In addition, in drawing 6 , the sidewall spacer (sidewall spacer) to the gate electrodes 500 and 
550 is omitted. 

[0031] The 4th example shown in drawing 7 is the low concentration diffusion layer 340 called DDD 
(Double Diffused Drain) structure, is the structure which wrapped the high concentration diffusion layer 
350 to which the metal wiring 700 is connected, and can improve drain pressure-proofing. 
[0032] Also in this example, the electric connection between the gate and a channel formation field is 
attained by the structure shown in drawing 2 . 

[0033] In addition, in drawing 7 , the high concentration diffusion layer 350 is distant from the edge 
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(edge) of the gate electrodes 500 and 550. However, self-align (self align) formation is carried out to the 
edge (edge) of the gate electrodes 500 and 550 like the low concentration diffusion layer 340 in practice. 
For this reason, the edge of the high concentration diffusion layer 350 which touched gate dielectric film 
109 is located under a gate electrode. ^ 
[0034] Next, the manufacture approach of the 1st example shown in drawing 1 is explained. Drawing 8 to 
drawing 1 1 is cross-section structural drawing showing the manufacture process of the 1st example. 
Drawing 8 to drawing 1 1 is a manufacture process in the A-A line cutting cross section of a 
semiconductor device including the gate shown in drawing 1 . 

[0035] As shown in drawing 8 , silicon oxide 1 10 is formed on the silicon substrate 120 as a support 
substrate. A silicon substrate 120 is the single crystal silicon (relatively high resistivity single crystalline 
silicon) of high resistance comparatively. And the single-crystal-silicon layer (SOI layer) 100 which has 
the resistivity (resistivity) of 1ohm cm of 100nm in thickness and P conductivity type (P-conductivity 
type) is formed on the silicon oxide 110. Thereby, the SOI substrate as a star TENGU material (starting 
material) is prepared. And' 100nm of polycrystalline silicon layers 550 which formed 10nm gate oxide 910 
in this SOI substrate front face by thermal oxidation, and were doped by P conductivity type using the 
CVD method is deposited. 

[0036] Next, as shown in drawing 9 , patterning of the active region is carried out using the photoresist 
method. That is, sequential etching processing of the lower gate layer 550, gate dielectric film 910, and 
the SOI layer 100 is carried out using phot REJIMASUKU. At this time, SOI layer 100 side face can be 
exposed in the form of an active region. 

[0037] In addition, an active region (active region) says the field in which an insulated-gate field-effect 
transistor is formed, and includes the source, the drain field (source and drain regions), and the channel 
formation field between them. 

[0038] Next, as shown in drawing 1 0 , the polycrystalline silicon (up gate layer) 500 which doped boron 
to high concentration is deposited using a CVD method. Thereby, it connects on the SOI layer side face 
which the lower gate layer 550 and the SOI layer 100 exposed. The boron doped in polycrystalline silicon 
is diffused from a SOI layer side face according to subsequent heat treatment processes (for example, 
heat treatment of CVD protective coat formation etc.), and forms a high concentration layer into a SOI 
layer. Since this high concentration layer can be made thin by low-temperature-izing a process (for 
example, 60000 degrees C - about 700 degrees C), it is omitted all over drawing. 

[0039] Next, as shown in drawing 1 1 , patterning of the gate electrode is carried out by the photoresist 
method. Specifically, anisotropy dry etching performs gate electrode processing. At this time, the up 
gate layer 500 and the lower gate layer 550 are processible together on the SOI layer 110. That is, as 
shown in drawing 1 , a gate electrode (500) is formed. 

[0040] Generally, if there is a level difference like the SOI layer 100, the etching remainder (etching 
residue) of the up gate layer 550 will arise on the SOI layer side face. However, it is processible by using 
the high conditions of the selection ratio of etching of gate dielectric film 910 and the up gate layer 550. 
[0041] Hereafter, drawing is omitted for the same formation process as the usual MOSFET. Ion 
implantation (ion-implantation) is carried out and a diffusion layer (the source, drain field) 300 is formed 
by the thing which accelerated the arsenic (Arsenic) for the gate electrode 500 and opening mask 300A 
(refer to drawing 1 ) by 2 and placing energy 25keV the ion dose of 5x1 01 5cm on the mask and which is 
annealed after that. Microns [ 0.3 ] (urn) By using opening mask 300A, between a diffusion layer and the 
SOI layer side faces of being in contact with the gate electrode was detached. Thereby, junction 
pressure-proofing with the P type high concentration layer (not shown for shallow junction) currently 
formed jn the SOI layer front face by being spread and a diffusion layer 300 can be raised from the gate 
500. And contact is formed in each electrode after carrying out flattening by depositing and heat- 
treating BPSG (Boro-Phosho Silicate Glass) with a CVD method. A component (NMOS) is formed by 
carrying out deposition processing of the metal wiring. 

[0042] as [ be / clear from the above-mentioned process ] — it can be made to flow through a 
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substrate 100 and a gate electrode, without preparing a contact pattern in a SOI layer 
[0043] In addition, PMOS (P channel MOS) can be formed by carrying out the conductivity type used 
here reversely, moreover It is clear that a CMOS process can be attained by preparing a P 
conductivity-type SOI layer and an N conductivity-type SOI layer on silicon oxide 110, respectively, and 
using the mask for PMOS formation and the mask for NMOS formation properly. 

[0044] Drawing 12 shows the 5th example. In order to take a big current especially, the layout of SOI- 
NMOS which has the so-called dual gate (dual gate) structure which has arranged two or more gates 
(electrode) to parallel is shown. In drawing 12 , the diffusion layer 300 is formed smaller than the pattern 
of an active region (SOI layer) 100. 

[0045] Also in this example, as shown in drawing 2 , each gate electrode 500 has the two-layer 
structure which consists of an up gate layer and a lower gate layer, and is in contact with the side face 
of an up gate layer and an active region. 

[0046] If this invention structure and a formation process are used, since they are the same 
conductivity types, a diffusion layer can attain easily the contact to an electrode (P conductivity-type 
gate electrode 500) and an active region with a reverse conductivity type. Moreover, a bipolar transistor 
is obtained simultaneously. 

[0047] Drawing 1 3 is the 6th example and shows fundamental arrangement of the bipolar transistor, for 
example, the N conductivity-type SOI layer to which, as for the configuration of the transistor, the gate 
500 was connected in the case of PMOS — the N type base — carrying out — a P type source field 
and a P type drain field — respectively — an emitter and a collector — carrying out — horizontal-type 
PNP bipolar transistor (LateralPNP Bipolar Transistor) ****** — it can be made to operate 
[0048] Drawing 14 is plane configuration drawing of the semiconductor device of the 7th example of this 
invention. This example constitutes only the horizontal-type bipolar transistor instead of MOSFET. That 
is, as shown in drawing 14 , pattern NINGU of the electrode 500 is carried out as a base drawer 
electrode. This electrode 500 is connected to SOI layer 100 side face like said 6th example. An emitter 
region and a collector field can be selectively formed in the SOI layer 100 by well-known ion 
implantation by using the opening mask patterns 300 and 310 as a mask. 

[0049] Drawing 15 is plane configuration drawing of the semiconductor device of the 8th example of this 
invention. As shown in drawing 15 , an active region (SOI layer) 100 can be arranged to an insulator 
layer (not shown) in the shape of a ring, and a device can be formed. This device is applicable as diode 
for input protections of SOI-MOSFET (PN-junction diode). That is, it is selectively formed so that P 
conductivity-type diffusion layer 300 may reach the N conductivity-type SOI layer 100 at the above- 
mentioned insulator layer. The side attachment wall inside [ in which P conductivity-type high 
concentration impurity diffused layer 300 is formed ] the ring-like SOI layer 100 is in contact with the 
electrode 500. An interlayer insulation film (not shown) is covered by electrode 500 principal plane and 
the SOI layer principal plane, and the contact hole 600 is arranged at this interlayer insulation film. And 
as the dotted line showed, the anode wiring MA and Wiring MK are connected. 

[0050] Since according to this example an electrode 500 counters the whole PN junction (PN junction) 
and the side attachment wall inside the ring-like SOI layer 100 is in contact, it is possible to pass surge 
current to homogeneity. 

[0051] Next, the manufacture approach of other semiconductor devices which are the 9th example is 
shown in drawing 18 from drawing 16 . 

[0052] In addition, the sectional view shown in drawing 18 from drawing 16 is equivalent to the sectional 
view of the A-A line cutting direction shown in drawing 1 . 

[0053] When processing the lower gate layer 550 shown in drawing 9 , the silicon nitride 925 is deposited 
on the lower gate layer 550, the silicon nitride 925 and the lower gate layer 550 etch, and processing is 
once stopped with gate dielectric film 910. Next, a spacer 920 can be formed in lower gate layer 550 
side face with the spacer formation technique which combined a known CVD method and dry etching 
(anisotropic etching: anisotropic etching) ( drawing 16 ). 
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[0054] Next, the SOI layer 100 is processed into a mask for the silicon nitride 925 and a spacer 920 
( drawing 17 R> 7). 

[0055] next, it can be alike, the silicon nitride 925 can be removed, and the high concentration impurity 
diffused layer 330 of P conductivity type can be formed in SOI layer 100 periphery in self align by the 
spacer 920 and carrying out the ion implantation of the lower gate layer 550 to a mask. Then, formation 
process of the example 1 shown in drawing 10 (gate etching) A component can be obtained by carrying 
out ( drawing 1 8 ). Even if it uses metal material as an up gate layer 500 by performing this process, a 
flow can be obtained by low resistance, without having a SOI layer (substrate) and the shot key barrier 
(schottky barrier). 

[0056] With this invention structure, it is clear that the gate can be formed by carrying out the 
laminating of the different construction material, and combination can be designed so that required gate 
resistance may be obtained. Until now, although the two-layer gate configuration has been shown, the 
lower gate can be made into a cascade screen with titanium night RAIDO (TiN) on N type polycrystalline 
silicon and its N type polycrystalline silicon, and the up gate can be used as P type polycrystalline 
silicon, for example. That is, laminating gate structure like the polycide gate (polyside gate) currently 
developed for the reduction in resistance of the gate or ** value (threshold voltage) setting out or the 
Salicide gate (salicide gate) can be used as it is. 

[0057] Drawing 19 is the 10th example and shows the case where an insulator layer 930 is placed 
between the up gate 500 and the lower gate 550. Thereby, a floating-gate mold memory cell can be 
obtained easily. 

[0058] Therefore, it is possible to form the semiconductor integrated circuit equipment with which 
MOSFET which has the two-layer structure which changes from an up gate layer like said example (for 
example, the 1st example) and a lower gate layer to the SOI layer 100, and is in contact with the side 
face of an up gate layer and an active region, and the above-mentioned floating-gate mold memory cell 
were carried. 

[0059] Moreover, drawing 20 and drawing 21 are the 1 1th example and 12th example, respectively, and 
show the modification of the PN-junction diode which can be formed to the SOI layer 100 with MOSFET 
of said example. 

[0060] It consists of PN junctions between the diodes, the P conductivity-type SOI layers (substrate) 
100, and the N type layers 370 which were shown in drawing 20. The formation approach of this diode is 
described briefly [ below ]. 

[0061] First, the lower gate layer 550 and the up gate layer 500 are deposited, without putting gate 
dielectric film on substrate 100 front face. After specifically forming the gate dielectric film 910 shown in 
drawing 8 , some gate dielectric film 910 formed in substrate 100 front face in which DAIODO should be 
formed is removed. And the lower gate layer 550 and the up gate layer 500 are deposited. At a gate 
electrode pattern NINGU process, since the gate dielectric film does not exist, a substrate 100 can be 
etched. The insulator layer spacer 960 is formed using the level difference of the side face made at this 
time. And a tungsten 710 is selectively deposited on the exposed polycrystalline silicon 500 and a 
substrate 100. By carrying out the ion implantation of Lynn to a substrate 100 before tungsten 
deposition, the N type layer 370 specified by the above-mentioned insulator layer spacer 960 is formed. 
Since 360 does not have gate dielectric film, the P type impurity layer diffused from 550 is shown. 
[0062] This example can form PN-junction diode selectively using two-layer gate pattern etching. 
[0063] In CMOS process, both N type and P type are used for the polycrystalline silicon of the gate. 
Diode can be formed by using this. A typical layout is shown in drawing 21. The contact to N 
conductivity-type field can take a line crack from the left lateral (CNT1) of an active region (P 
conductivity-type SOI layer) 1 00, and can take the contact to P conductivity-type field from a right 
lateral (CNT2). 

[0064] In addition, N conductivity-type field 300 is formed of placing of arsenic ion which used opening 
mask 300A. 
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[0065] The contact (henceforth substrate contact) to the gate and the substrate (SOI layer)' by this 
invention is effective when the gate straddles two or more active regions. That is, this invention is the 
structure suitable for high integration. Drawing 25 , drawing 26 , and drawing 27 show the 13th t the 14th, 
and the 15th example, respectively. The example of arrangement of the typical active region 100 and the 
typical gate 500 which are used by LSI is shown, respectively. 

[0066] It is necessary to prepare two or more contact formation fields by the conventional substrate 
contact. 

[0067] However, according to this invention, since the side attachment wall of an active region 100 has 
attained substrate contact, substrate contact to the active region of the arrangement which carried out 
the drawing 27 ********** from drawing 2525 can be performed easily. Therefore, the semiconductor 
integrated circuit equipment of the low-battery actuation integrated highly is obtained. 
[0068] By the way, on a high electrical potential difference (Vcc=1 .2V-1 .5V), since leakage current 
increases, the device structure of this invention is especially effective in actuation on a low electrical 
potential difference (VDL<=0.6V). For this reason, in the case of the semiconductor integrated circuit 
equipment (henceforth IC) which integrated SOI-MOSFET without substrate contact, and SOI-MOSFET 
which has substrate contact like this invention, a voltage limiter (voltage limitor) as shown in drawing 28 
can be prepared in that IC, and the internal circuitry (internal circuit) operated by driver voltage VDL 
can consist of SOI-MOSFETs of above-mentioned this invention. 

[0069] In addition, in drawing 28 , resistance R1 and R2 is set up so that reference voltage Vref «=0.6V) 
may be obtained. DA is the differential amplifier (differntial amplifier). 

[0070] The example using SOI-MOSFETs of this invention as a gate protection network component is 
shown in drawing 29 . It can be made to operate as a gate protection component at this example by 
connecting the big inverter (CMOS inverter) which consisted of this inventions between the bonding pad 
(bonding pad) BP and the internal circuitry 1 in IC. That is, the gate electrode is connected through the 
PN junction to the power source Vcc or the grounding conductor Vss, respectively, for this reason — 
for example, when forward surge voltage is impressed to a bonding pad BP, it lets the PN junction of 
NMOS pass and is drawn out by the grounding conductor Vss. On the other hand, when negative surge 
voltage is impressed to a bonding pad BP, it lets the PN junction of PMOS pass and is drawn out by the 
grounding conductor Vcc. 

[0071] According to this invention, it has the property of operating by the low battery. Therefore, the 
lowness of an electrical potential difference can integrate the photo detector using the photovoltaic 
effect (phtovoltaic effect) which was a technical problem (photodetector), for example, a solar battery, 
(solar cell), and SOI-MOSFETs of this invention. For example, the electronic card shown in drawing 30 
R> 0 is assembled. In drawing 30 , a photo detector 122 is formed in the well (well) prepared in the 
silicon substrate 120, it embeds at a part of the substrate 120, and the oxide film 1 10 is formed. SOI- 
MOSFETs of this invention is formed on the embedding oxide film 110. And for example, the silicon 
substrate 120 is closed with the transparent resin object 10. And the external terminal 11 is further 
formed in the corner of the resin object 10. 

[0072] In addition, SOI-MOSFETs of this invention may be prepared in one principal plane of a substrate 
120, a photo detector may be prepared in the principal plane of one of these, and the principal plane of 
reverse another side, and one principal plane may be protected with an opaque resin object, and the 
principal plane of another side may be protected with a transparent resin object. 
[0073] 

[Effect of the Invention] Since a gate electrode is connected to the substrate and the electric target 
which become a channel according to this invention and electric power can be supplied to a channel, the 
problem of substrate floating can be suppressed. 

[0074] moreover, the electric connection with the substrate used as a gate electrode and a channel — 
a substrate lateral portion — it is, and in order to attain, there is no occupancy area of substrate 
contact area, and high integration becomes possible. 
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[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the semiconductor device which is the 1st example of this 
invention. 

[Drawing 2] It is the A-A line cutting cross section of the semiconductor device shown in drawing 1 . 
[Drawing 3] It is the B-B line cutting cross section of the semiconductor device shown in drawing 1 . 
[Drawing 4] It is the C-C line cutting cross section of the semiconductor device shown in drawing 1 . 
[Drawing 5] It is the sectional view showing the semiconductor device of the 2nd example of this 
invention. 

[Drawing 6] It is the sectional view showing the semiconductor device of the 3rd example of this 
invention. 

[Drawing 7] It is the sectional view showing the semiconductor device of the 4th example of this 
invention. 

[Drawing 8] It is the sectional view showing the manufacture process of the semiconductor device 
shown in drawing 1 . 

[Drawing 9] It is the sectional view showing the manufacture process of the semiconductor device 
following drawing 8 . 

[Drawing 10] It is the sectional view showing the manufacture process of the semiconductor device 
following drawing 9 . 

[Drawing 1 1] It is the sectional view showing the manufacture process of the semiconductor device 
following drawing 10 . 

[Drawing 12] It is plane configuration drawing of the semiconductor device of the 5th example of this 
invention. 

[Drawing 13] It is plane configuration drawing of the semiconductor device of the 6th example of this 
invention. 

[Drawing 14] It is plane configuration drawing of the semiconductor device of the 7th example of this 
invention. 

[Drawing 15] It is plane configuration drawing of the semiconductor device of the 8th example of this 
invention. 

[Drawing 1 6] It is the sectional view showing the manufacture process of the semiconductor device of 
the 9th example of this invention. 

[Drawing 17] It is the sectional view showing the manufacture process of the semiconductor device of 
the 9th example of this invention. 

[Drawing 18] It is the sectional view showing the manufacture process of the semiconductor device of 
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the 9th example of this invention. 

[Drawing 19] It is the sectional view showing the semiconductor device of the 10th example of this 
invention. 

[Drawing 20] It is the sectional view showing the semiconductor device of the 1 1th example of this 
invention. 

[Drawing 21] It is plane configuration drawing of the semiconductor device of the 12th example of this 
invention. 

[Drawing 22] It is the top view of the semiconductor device of the conventional SOI structure. 
[Drawing 23] It is the top view of the single crystal thin film silicon layer of the conventional 
semiconductor device shown in drawing 22 . 

[Drawing 24] It is the A-A line cutting cross section of the conventional semiconductor device shown in 
drawing 22 . 

[Drawing 25] It is the top view of the 13th example semiconductor integrated circuit equipment of this 
invention. 

[Drawing 26] It is the top view of the semiconductor integrated circuit equipment which is the 14th 
example of this invention. 

[Drawing 27] It is the top view of the semiconductor integrated circuit equipment which is the 15th 
example of this invention. 

[Drawing 28] It is the circuit diagram showing the power circuit (voltage limiter) for driving the 
semiconductor device (or semiconductor integrated circuit equipment) of each example of this invention. 
[Drawing 29] It is the circuit diagram showing the I/O protection network using the semiconductor 
device of this invention as a protection component, and 

[Drawing 30] It is the sectional view showing the electronic card with which the semiconductor device 

(or semiconductor integrated circuit equipment) of this invention was incorporated. 

[Description of Notations] 

1 00: SOI active region. 

1 10: Silicon oxidation membrane layer. 

1 20: Support substrate. 

300A: Open ROMASUKU 

300,330, 340, 350, 360, 370: High concentration impurity diffused layer. 

500 550: Gate. 

600: Contact. 

700 710: Metal wiring. 

910: Gate oxide. 1 

920, 930, 960: Interlayer insulation film 
10: Electronic card. 



[Translation done.] 
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6 0 0 0 0X~7 0 Otgft) -f-5iiT»<T 
[0 0 3 9] 0 1 1 !C^T<J: Oil, * h h 

jsfcjco, y-h«ffi£A*-x>y-f5. 

S*tth'7-f Xy*->yK«fc0y- h««iBl*fT 
5c SOIS 1 1 0 ±T'te. ±g|5v-*-h«5 0 

0<!:T«y-Mi5 5 0 t fc-iftKHllI-f 5 C £#T'£ 
5. T&fcS, 01ir^bfcd;pH, (5 0 

o) ttjgtfsn*. 

[0 0 4 0] S01H1 0 0CD«t5ttSSS*«* 

*i. j t<DSQimmmz±my-bm5 5 o©i-yf> 

y^D (etching residue) bfrb&^b. y 
-h«6ig:IS9 1 0£±»y-hS5 5 OtOIyfy^ 



(5) 

[0041] ut. m%mos¥n£mmts.Mi8.T.me>it 

»0«#BS'r-2). y- h«®5 0 0*3j;tfMQVX? 3 
0 0A (01#flg) SrTX^iCb* (Arsenic) 
K-X15X l 0 15 C m2, jTfei&a-x*;!/*— 2 5 k e 
VT?ft]jIb£-f:*>fr5&* (ion-implantation) b. t 
<D'&7~-)lT%Z\tT\ tZmm (V-7>. h*K>I 
*£) 3 0 0SIfSt?>. !PV7^3 0 0A4fflMI 

■diBiCMSO. 3 5£D>(um)8lb7c. IW:J;0, 

y-h 5 o o^e>sois«®ic*£titbT^fig$nT^s 
pmmmmm («n»£©fc«>Hs-&-r) t. &««3 

0 0 tO«5^»ffi*±»f4Ct*«-e#*. fix, cv 
DiitCiD. B P S G (Boro-Phosho Silicate Glass) 

£±f£«u ^ffls-r-sctT^psfkbTA^-^n-^n© 

iif, fc^ (NMOS) *»JBJ*3n*. 
[0 0 4 2] ±e3©XS*»5M6*^J:3»C, SOIJfiC 

y-hmasJUiis-a-s^t^T**. 

[0 0 4 3] ftfc. CCT?ffl^fci»«a!*S»»C-r5Jl 
tt?, PMOS (P^t^l/MOS) ^f£T£-5„ * 
fc, ->U3>K>tWl 1 0±(CPi»S^SOIHiN«m 

ssoiJis-tft-tfnKtt. PMOsMfflvxjiNM 

[0 0 4 4] 01 2tt, 3§5<DSl|S60<J£^-f.> ttfc, ^ 
*a*it*i5&». ««cy— h («K) STfrKEB 
30 bfc, WifaTM-h (dual gate)flfi££Wf 
•5SO I -NMOSCH 7^7 hSr^bTt^-5. 012 
iCi^T. MI3 0 Ote. Sttffi^c (SOIJI) 1 0 0 

[0045] ^mmwz^xh, *-n-?no>y- h« 

i5 0 0lt 0 2lCStJ:5i:, ±a5y-h*atrFi» 

y-hji«tt)j*5 2ji«jft*#b. ±^y-h«ifgtt 

[0 0 4 6] *5filfl«ji45j:tX»sKyn-t^Sffl^4 
40 115 0 0) tgftf^ioa^? Hifn^^- 

[0 0'4 7] 01311 H6(D|ISI^JT$)D. -^©A'-f 
#-7 roS*«ftS«St. 0!lA«PMOS 

f0h7>yX^©MH y-h 5 0 0*«« 
ttSftfcN»«SS0IJi£NSK-;*4:U PIV-^ 

tfai/^i'tU «MPNPM#-7h7>yX^(L 
ateralPNP Bipolar Transistor) <t bT»)f££-t2-£ 
so zii*tT-#S. 
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[oo48] ei 1 4 \t*mw<nwi 7 <Dzmm<o*m#& 

B©¥fflEBEITa53. *HJfi«WMOSFETTttft<. ffi 

m i 4 ic^-r a o k., mms o ora^-x^ittBL 

flitll*!:. £©«4I5 0 OCtSOIJll 0 OffillSCl&lft 
trrt*? — >3 0 0. 3 1 0£-?X;7<tLTJ12nCD'-r;t> 

fr%a*icj:osoiJii o on\zmsi.mzm^t^zt 

[0 0 4 9] B15(l *389i©» 8 CQ^SS0<J©¥«#: 
gBCD¥MEg0T-&-l>o 0i5l:*ti5i:, U>y 

ttjcstt** (son) i oo^seas;^ (H^u-f) \z 

Efi£i£, Tmx$Mt5:i^t5. z<n^n 

■i7.it, fctiHSOI-MOSFETlDAMIffly 

N^m^SOIl 1 0 0 (CP*«Steff[« 3 0 0 

P*«S!!S««^««St«Ji3 0 Qifimj&iStlXKZ 
U >y#S0IH 1 0 0 <73 1*1 fflij OD {BUM tC « «@ 5 0 0*53. 20 

yf? hatreds. m®5 0 o^ffl*5<tt>*soi*3E® 

h*-;U6 0 O^ESSntt^. 

[0 0 5 0] *^«S«fc«tntf. 115 0 0*«PN»& 
(PN junction) gfticttlftlLTU >jTOS0IJI 1 OOfflfi 

[0 0 5 1 ] ^IC, HI 6*»6H1 8KSB9©*a5WT so 
[0 0 5 2] fcfc. Ell 6^5.01 8 JcScU/tWffiHte 

ei 1 \zittk-mwfoi5fa<r>immznfct%. 

[0 0 5 3] B9fcjKL-fcTf»y-Mi5 5 0 ^iaX"T 

5 0CDX-^^>^L, y- MB«W9 1 OTttll*— .B 
ifci6£. 'A\Z, itafflCVDSiF7^I'V?>^ (S 
TjttXy^y : anisotropic etching) &ffl.Z>-&£>-&tz 

y-»«fi»KJ:0, Ta5-7-*-hB5 5 OfiiJffilCX 40 
^-1r9 2 0i»)«t4ut)J>T*5 (Ell 6) . 

[0 0 5 4] ^t. ->U3>a{bBI9 2 5:fe«fctfX^- 
U-9 2.0SVX^JCSOIJil OOSJDIT* (Ell 

7) „ 

[0 0 5 5] ^clc. Xt— 9-9 2 O^ctWCy'J 3 >S 
fltf89 2 5**fc*U rm^-hM5 5 Om^M 

.*>*r*a*"r*tfe, soim o ojaaaBicgsfi 

Dt7 (y-Myf>^) £fT3^i:Tsii^£ so 



JO 

%Z>zttfT$Z> (Hi 8) . ^<D7n-tx^fT^'t 
T, ^««S±gpy-hli5 0 0 tUTfflVitt). SOI 
M (Sffi) t-/a -7 h+-A*'J7 (schottky barrier) £ 

[0056] *fS9i«JtTtt. aaatnsMitSu 
- hts.tiizmz>£ o \zu?).'££> j &&WL%Y-r : b z 

-So ^n*T> 2«©y-M*J«£SUT*fc!&*, «A 

U3>±of^>t'f h (TiN) tco.mmmth. 

T&toS. y—h©<£S#Mb*IHM (threshold vol tag 
e) R*©ifc*BISSSftT^S# l J'iH' h*y-h (polysid 
e gate) -^-trUiM* HV— h (salicide gate) © £. ?feffi. 

[0 0 5 7] 019«. »1 O0DHJfi«|T?*O.. ±»^~ 
b500£, TWy-h550£©MlCl6»«l930«:«lr>fc« 
#**1/Tis5. zn\Z&9. SSfcffafcy-HS!/^ 

[0 0 5 8] LfcAbT, SOU 1 0 o \zmummm 

1 <r>mmm) na^tt±M*f- vmikityw. 

ffi«©ffl'J® (c ^ > * * h LT ^ SMOSFETi ±fBr?j»y- 

j«-r*;ii:a*piu&-c*4. 

[0 0 5 9] B2 0feJ:tfB2 1tt. ^n^'tl^ 

1 1 OH*«i5«t^fg 1 2 ©Slffi^JT* 0 . HtffiUJg^J 
©M0SFET<h£*>ScS0I/l 1 0 0 tcj£j£rt* nJtgft P N«£- 

[0 0 6 0] 020(^1^^*-^ p^mssoi 
1 (*«) 1 0 0 £N^J13 7 0 £©ff5CD P NSfiT'l 

[0 0 6 1 ] y-MStMSSlOOiffitf 

a>-rfcT«y- h»55o*<t^±«y- h»5oos*ar 

iasnfcy-h»'i»R9io©-«*i»*-r*. fbt, 
T«y-h«55o#j:tf±wy-h»5oo£Jitt-r*. y 
-Mi/^->->yii-e. ^E-oy-neaii*** 

Ufefe. S«100SrXy^>y-r^>^i:^T#^. 

^ *fiioofcaw«n^>^7 L >7io**ta-r«. & 
mmzi*9 >yxT>Mmmiz u >*-r *>tT-&ji* 

tSCil:*!). XfBSeSffiT.^— tr960(c<fcoT^ 
SnfcNS!JI370S:»J«-r*. 360«y'- MfililBt*«tt^ 
fc«)550«fcOlt«l/T<*PS!'F*fi«***Lfc ! b<OT» 

[0 0 6 2] 2^y-h/^->X-y^> 
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sf%mm bT. P NJg^y^r K £§}R«tC^T# 
•5. 

[0 0 6 3] CMOS^n-tr^Ttt, y-h©#|g B B B vUn 

H) 100©£ffiS(CNTl) J:0Ni»«^ffi^^Oa>^^ h 

[0 0 6 4] N3tflM«3 0 Oimn-VXi? 3 io 

0 OA^ffl^/tb^-f^-XDff^^tiD^^n 

So 

[0 0 6 5] #fgsj(;:J;sy-b<h»« (SOIB) 

uyzzv (j^t> rnm^y?? htmo) it. y-h 

bT0 2 7tt, mi 3, mi 4fLTf 1 5©*J6^JS: 

^-n-en^-r. l s i T«ffl$ nwsftgw^sttt 
iioo ty- h 5 o o ioit«**n^ft*t. 

[0 0 6 6] ft*©*tg:3>^? hTtt, 1»©3>^ 20 

[0 0 6 7] bfrb&a*<=>, #3B9Il;:J:ft«. ffittMit 

1 0 0©fflfiT£«3>*£ h&£(£UTV>4fc«&, 0 

2 5^e.H2 7^-n^n*Lfcee©ett^«^^s 

[0 0 6 8] ir^ST, ^flWWx/NW X«iftte, 

(V cc =l. 2V~1. 5V) Ttt, U— ^tigit^ii^-rS 
»K«H«E (V DL ^0. 6V) -C©»)f^!C*3^TxS 
*tJ<<&-5. Z.<Dtztb. &&3>#>7 hO&^SOI-MOSFET so 
t**W'OJ:5!6:a«3>^^ h £Wf SS0I-M0SFET£ 
£*Wfcb£¥i&#**0!&eB (£TF. ICtS-5) © 
02 8 fc*b7cJ;-5&^;i£U 5 (voltage lim 
itor) £^©ICf*|(-I£tt> B»«EEV DL K:J:oTi!i^$ 
1i -5 rtSUIslK (internal circuit) £_U2#f89§©S0I-M0 

[0 0 6 9] fcis, 0 2 8KfiHT. e*nR 1. R2« 
S^ftJIVref (£0.6V) #»&n-5±-5fci9:j£Sft4. 
DA«M»i7>7°(differntial amplifier) T-£>£<, 

[0 0 7 0] *»B^roSOI-MOSFETs^y- h««IHK^ « 

ICrttCis^T. #>x-r >#rty K (bonding pad) BP 
tfigBlelSSl fc0|«fc*»!PIT«lJ«3nfc:*;*£-f >A' 

(cmos-oa*-^) sssrtictt. y-hffig 
«»i«iv cc **t>»4i**«v ss ic»u, -t-n-tftPN 

S5^S^bT»«SnTfri*. ZOtzSb, tztA.\Z> .IE 
©it-ytEA^>T'f >y/1«> KBP KWinSnfc* 
NMOS©PNjg££abT, »*«V ss K:5l#Si*»n 
S. ftOit-ytE^^-f HBPl: .so 



W3»Snfc»^, PMOS<DPN«S£abT, »ifi»V cc 

[0071] *^H^tCckn«, ««ffiT»f^-r*«ftt* 

ftS&SI (phtovol taic effect) fcfijffl bfcS&Si-? (photo 
. detector) , fflAtiftfiiBtt (solar cell) t**M©S0I 
^OSFETsiSjfcSHfcT* fcfcAtf, 03 

OtC^b7ctt^*-H^»^-5iTe>tl?.„ B3 0l:l3i) 
T, ->'J3>S«1 2 OfcRttSnfc^xJMwelDlcS 

316*^1 2 2*«»ric^n, ^©atsi 2 o 

1 O±lC«*5SWCDS0I-M0SFETs*^J«SnTti«). 
bT, fctAtf, 8flftWI#10T'>'j3>iSl2 
0*«i*ihSnTVi*. -^bT$<=>fC, »1B#10©:3- 

[0 0 7 2] fcis, #§gBJi©SOI-M0SFETs£**l 2 0 . 
©-*©£H(CtS:tj\ -to— *©±BBtS*tOflfi*©± 

[0 0 7 3] 

setoffs. 

[0074] s&, y-h«at?+^;wtft:*sst 
[01] *%w<D%ii<D$immT*&z>¥mfcmw$:^T 

¥B0T-a&-5o 
[0 2 ] 01 fcij*lAfc¥*#««©A-JWtt»rWiBT* 

So 

[03] 01 t*bfc¥i#8tOB-B»«WRBT 
[04] 01 K3Sbfc*»#««OC-C»W»f»faT» 

So 

[0 5] *56W03B2_©Hlfi«0#ill#:««S*-r»fiii 

[0 6] #«W©*3©£MW©¥i*#SB£jS-r»r® 
0T$>S. 

[07] #fgHj©m4©^sg^j»^^#:ise^*-r»fffi 

[0 8] 01H^b7c¥^gMOS3iilgS^T»rffi 
0T$>-5. 

[09] m8\zm<*Mwgim<DM&mmit7*-tmftm 

T'^So 

[010] 0 9tC^<¥«*gfiOSiti©g^^T»fS 
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[01 1] 01 oizm<*mtemw<z>mm'&Mz*?m 
[013] 6 <Dmmm<D¥mfti£w<»¥-M& 

[014] *^BJ(D^7<7)|l^0iJ(D#«#:g«©¥HiE 
M0T25-S. 

[015] *&w<Dm8<DnkM<?>¥mftmm<D¥-M& 
a0T'*5o 

[016] *^B^<Dm9CT)|iSg0iJ«*««:gM(7)Sii3g 

[017] *»9J®3^ 0£%tt®¥*#£B®Sti^ 
g£*T»rffi0T&<5. 

[018] *f§W©^9©*iSfifiaj©^ig^SB©Sjiia 
@£^T»rB0T i &-2>„ 

[019] *56W©a§ 1 0 ©Htt0g©¥aM*gB£*T 
WB0T"$)^„ 

[020] i (D^ffimo^m&mwz*? 

[02 1] *5fi9I©JI$l 2 0£JtM0¥*4M£B0>¥B 
EB0T&5. 

[02 2] ^*<DSOI«ig©¥^#:gB©¥B0Tfe 
•5. 

[02 3] 02 2K^bfca*©###SBOj»l»*e 
[024] 02 2 K^Lfc«*©###gB©A-A»« 
[01] 



14 

[02 5] ^fgBjofgi 3 ®HlKM¥*ft4l91lglKSB 
(D¥®0T<&5. 
[02 6] #fgBj©sgi 4Q|gM0!|T«*¥«#*flllBl 

[02 7] 5©^;»HT?a*¥##jlM»ISI 

[028] ^m<D^rn^n<Dmmm(o^m^mm (* 

[02 9] #£9!©¥*#8B*««*F£LTm>fc 
Affi^if[Eli&£^-f[Hl8&0T*&3o fit. 
[03 0] #5gBj3©¥3l#8B (*fctt*MMMM»Htt 

SB) «*a*a*nfcm^*-F€«r»iBHT**. 

100:SOIffittffi*£, 
110:->U3>BflJiJi. 
120:]£#S«. 
300A:P^ovx^ 

300, 330, 340, 350, 360. 370:jftMCTMHMflRB. 

500. 550:^- ho 

600:3>** K 

700. 710:&JREi£. 

910:y-hBflsM. 1 

920, 930. 960:JHH]|filMI 

10:*^;*;- K. 



[0 2] 
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[012] 



1 2 




1 4] 



1 4 




[0 16] 

g i 6 



92S 



[013] 

m i 3 



GATE (BASE) 




300 A 

SOURCE(EWITTER) 
500 



DRAJN(COLLECTOR)-. 
600 



15] ' 



1 5 




[017] 

m i 7 



920 925 

V r 1 



920 910 



910 



in 



12 0] 



12 2] 



2 0 



2 2 



960 




r 



too 



y^^ -coo 1 

500 /\ 
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[Ell 8] 
D 1 8 



[821] 

g 2 i 




550 



100 




330 




300 A 



600 



GOO 



m2 3] 



3oo 



I 2 3 



''Ixioo 



[02 4] 

500 



[02 5] 
2 5 



5 




120'' 110 




777A 



500 




[02 7] 
I 2 7 



T 



100 



500 



[02 8] 
2 8 



Vcc 



[02 9] 

[ 2 9 




Vcc 



i 


Vcc 




Vss 



Vss 
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[03 0] 



£13 0 



122 121 



y 10 



120 
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